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The Cotton Ginning Laboratovies at Stomeville, Mississippi, are 
operated for the benefit of the entire scuth by tne United States De- 
pariment of Agriculture, through its Bureaus of Agricultural Engineering 
anj Agricultural Hconomies, to whom are resrectively assigned the engi-~- 
necring and cotton quality resvonsibisrities, Jn the absemce of our gine 
ning technologist collcagues frum tha Bureau of Agricultural Economics, I 
shall endeavor to hunile both the cngirocring and covton quality phases 
of ginning in this discussivcn and am ulilizing tha data and information 
from the latter Burcau in so doing. 


The question that is frequently uppermost in the mind of the pro- 
eressive ginner who is endcavering to render the farmer a beneficial ser- 
vice, is how to modernize and what doos it comprisc. A full answer to 
this question is not casy, but there aro somc very significant develop- 
monts in modernization which have becn made at the U. S&S. Cotton Ginning 
Laboratorics, and we shail briefly attempt to acquaint you with them. 


The requirememts of a modernized cotton ginning plant have been 
fully covered in recent articles which have been released from the Labo-- 
ratories in the various cotton ginners* publications, and which are being 
more thoroughly covered in a bulletin which is now in the hamds of the 
government printor.1/ 


Meas for protecting the purity of planting seed have recently 
recciyed considerable attcontion, and in those states that are menaced 
by insect pests special apparatus for sterilizing the plenting secd and 
combating destructive infestation must also be incorporated in a modern 
gine 


GIN BUILDINGS 


The general trend in the gin buildings of today is distinctly 
toward single-story and one and one-half story gins im which all of the 
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machinery, including the press, is at ground lIcvel; or in which only the 
press is olevated. Wooden framing with metal sheathing and rocfing is 
being used in scme of the buildings where sccnomy of construction is a 


prime consideration, but allemotal buildings ave rapidiy growing more and 
more in favore The conerete ficors of the singie-story gins are being 
raised above the extorior ground jorel sufficiontly so that convoyors, seed 


pipes and even lint fluos my be submerced below the operating floor Level 
when desired, 


There are many advantages which ulso reside in the recont structural 
stecl buildings for cotton ginse Those inciude overhung side shelters 
without posts, Which have been damaged frequently in the older styles of 
gins; and there are also provided better means of lighting, ventilating and 
operating freedom. 


GINNING EQUIPMENT 


Exceptional improvements Which have been made in cottom ginning 
Machinery during the past eicht years have brought all-steel machines to 
the industry; standardized methods of saw construction, spacing and sharpene 
ing; improved ribs and roll boxes; bettcr balanced brushes and more effec- 
tive airblast nozzles. Distributors, cleaners anc feeders have also been 
materially changed for the better during this period. 


Outstanding in this epoch cf ginning reorganization has been the 
introduction amd adoption of driers and conditioners by the more progzres- 
Sive cotton gins of the country. Our cotton technologists have pointed 
out the primary necessity for farmers to improve their harvosting prac- 
tices, but where thore are unavoidable periods during tho ginning season 
when green, damp or wet seed cottons are encountered, the solution for 
improved ginning rests in the utilizaticn of cotton driers. It has been 
domonstrated in our Ladoratcry that the averase value of lint ginnsd fron 
green, damp or wet cotton was enhanced $.70 per balo for a group of short 

staple cotton to $2.50 par bale for a sroup of long staple cotton by arti- 
eee drying them and improving the resulting grade. There were more 
than 559 driers in operation at the close of the 1927-38 ginning season, 
and these had to thair ercdit the drying of approximately 1,000,009 bales 
for the singlo suason.e Most of the 12.700 cotton, gins im the United 
States require the uge of 2 conditioner or drier at frequent intervals 
during their operaticn, and thus far only a beginning has been made in the 
adoption of driers by the ginning industry and adaptation of economical 
forms to the imdivicual gins. 


In vroblens of cotton drying it must be kept im mind that the 
Govermment process, Which is used by virtually all factory-built driers 
for the adequate protection of the seed cotton, requires a volume of approx 
imatciy 40 cubic feet of hot air per pound of damp seed cotton, a pericd of 
exposure ranging from a few seconds to a minute or more, and a tomperature 
which is preferably maintained between 160 and 175 degrees for the early 
scason cottons and up to 220 degrees for the late season, rain soaked lots. 
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The U. S. Cotton Ginning Laboratories have doveloped two distinct 
forms Of driers which may be heme made, one boing the vertical tower typo 
and the cther the airline cleaner drier. ‘fhe vertical tower may vary from 
? to 17 floors in height and its genoral comstruction and kinds of install- 
ation are covered in Miscellancous Publication No. 239, "The Vertical Drier 
for Seed Cotton", and Miseclian 2ous Publicaticn No. 314, “Overhead Cleaner 
Driers*, A very recent development of the low tower drier which may be 
very economically applicd to cottom gins without the us? of a separetor, 
converts the present suction separator of a gin into a receiving or blow 
box which is properly vented through the reof of the gin building. The 
pressure delivery system of arying in combination with the Low tower is ese 
pecially applicable to two-story cins if tho @ricr is to be located within 
the gin building. Many gins, however, prefer to uso the full length towor 
With this type of installation and place their tower at the most convenient 
location cutside the building. 


For pneumatic ginning systems having airline cleaners, the Government 
design airline drier is very simple and beneficial. 


The description and diagrams of the vertical drier am. here given 
for your information and ere not intended to be a special endorsoment by 
the United Statos Deparimont of Agriculture for this particular fomm of 
drier alone, because the Government process is being used by the various 
mManufacturcrs in factory built units and it is not our intention to infiu- 
ence the individuel ginrer in regard to his selection of the kind of drier 
Which he may buy. in order, therefore, that we may maintain a fair and in- 
partial attitude toverd all. of the manufacturers who are cooperating with 
us, it May be said that the vertical and airline dricrs have been discussed 
because they Gre &@ distinet development of the coticn eth laborate ries 
and can cOnsequantly be d3scribed impartially. It is a fixed policy of the 
United States Cotton Ginning Laboratorics not to make Pa ae of manu 
factured units. 


COTTON PIPING, FAS saAND POWER 


The several pneumatic systems employed in the cettcn ginning estab-— 
lishments of Our country afford a startling opportunity for radical improve~ 
ment and drastic modernization, with a view to the lover’ng of operating 
costs and the increasing of efficiency. The cotton ginners of the United 
States are well aware that their fans comprise a profit thicf, hut the preb- 
lems of piping and different forms of instélleticn have heretofore presented 
many difficulties. The cotton ginning laboratories have completed about 
one-half of the fan and piping tests which aro scheduled in the rescarch 
program, which will total approximately 10,000 testa. In the 5,C% tests 
which have thus far been conmductcd, several developments are aircady worvhy 
of mMentione 

Many gins use much larger sizes of cotton handling pipes than .re 


necessary, and it has been shown in the tests that ovorsized pipes cause the 
consumption of unnecessary pover in the supplying of cotton to the sin stands 
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Ten-inch pipes should be ample in size for supplying cotton to three-stand 
gins; ll~inch pipes to four-stamd outfits; and 12-inch nipes to five-stand 
Gins. Where no long suctions from cotton houscs have bcen involved we have 
been able to handle plonty of cotton thremgh the 10-inch pipe for a 3-80 
cutfit with 10 horse POWOT 5 enough cotton for the 4-80 outfit through a ll- 
inch pipe with 14 1/2 horsepowor; and enough for a 5-80 outfit at approm- 
mately 18 horsepowor 


Where very strong suction of 4500 fect per minute velocity has been 
employed in pipes of differont sizcs, it may be said that eoch increasing 
inch in size requires aprroximately 3 1/4 more horsepower. Thus, for lon 
cotton storage runs on a tynical 4~80 cutfit if we so from ea 10-inch pipe, 
in which our horcep;ower expendi sure is 15 horsepower, an ll-inch fipe with 
equal suction will take slightly more then 18 horsepower; a 12-inch pive, 
approximately 21 1/2 hor sopowes; ond a l1@-{inch pine, aprroximately 24 3/4 
horsepowere Those ficures are only approximate for the purposes of illus- 
tration. If the 10-incn pipe will there fo re do for nest cotton gins with 
out excessive power consumption, it is obvious that increasing the size of 
the suction pipe burdens the eatton zinner with a continuous waste of powere 


A series cf tosvs concucted on senvarators in connection With ouz 
cotton piping has disclosed tha Startling fact that even the best separator 
ecnsetruction may nct de ablo to prevant a loss of from 24 to 46 per cent. 
Examples of these «ro as follows: In cne test with a 12-inch pipe the fan 


was.actually handlins ?.877 cubic feet of air, but only 2,174 cubic feet 
were passing through tke cotton suctiom telescope, In enother case With a 
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10-inch pire. 5,074 
only 2.692 cubic fseb w 
both cases the leaags o7 a 
at the separator. Jn co 8s 
standard suction fars end scraretars, wo have been able to use Rembert 

types of fans and climinatse these losses entirciye <About 10,900 beles Were 
handled during the 1957 scascn ak two representative sins cooperating with 
the Laboratory, and in each cf these gims no separator was used. Cotton was 
drawmm from the storage bin or wagon by a Rembert type fan and blown int 3 


ibic, foot cf air were being handled’ by the fan, wile 
érc bGing drawn up through the wogon telescope. I21 
rae was urprofitablo to tho sinner and occurred 
dd 


Tetinetion to such Toss which occur with the 
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drier or receiving box without the use of any senarator. In approximately 
540 cotton quality appraiseis mace during Rembert fan tests at the Cotton 
Ginning ee Be it tas fod thot these fans nad nc damaging orfoct 
on the quality of either long ox short staple cotton, anc although the 
handling time was shightly sreaver am the cuse of the Rombert fans chan 
with the standard fan3 acd sep2 ~ 
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pavetors, nevertheless, ths eucnomny of opora- 
1 
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tion was strong:.y in favor of 


It is therefore evident that one of the most premising means i 
decreasing the powsr seonsumo vion at cotton gins may: lie in the use of Rem- 
bert fans. Old forms of seneratocs nuy emmicyod at cotton fins ars vorv 
adaptable to conversion from suction to blowing in connection with these 
fans, and by tho use of a 20 or S6-inech went through the roof of ie ein 
house the old stationary~ccrcen forts of senaraters may be very success@lly 
used. In one ingstance near the Laborutovy, tho bacitor was removod fion a 
B-Box separator and over 2,200 béles of a wall Imown Mississiovi Lone staple 
cotton was handted by a seal breeler without any damage and with a most 
gratifying improvemen’ in his ginning system. 
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The present form of perforated disc which is being used by the vari- 
ous manufacturers is @ great improvement upon the old sercens, which for- 
merly produced serious fire hazards. Thousands of bales are now being 
handled every year by the present desigus of Rarbert fans without fire hae 
zards Or damage to the cotton quality, and it is belicved that hazards with 
the Rembert fans, on the whole, Go nob amount to as mich as are now ene 
countered with existing soparator installations, At the Laboratory we are 
operating a No. 25 casing with a 6-blade Nc. 30 wheel at 1900 r.p.m. on a 
10-inch suction and discharge with approximately 10 horsepower, and can 
obtain enough cotton for 2Z-80's without any difficulty. Other tests with 
this same fan on ll-inch suction and li-inch dischargo gave us a strong 
sucticn with 10.7 horsepower, and for 1@-inch suction and discharge wo had 
& strong suction with 11.5 horsopower. The larger sizes of Rembert fans, 
however, apparently uscd more power than this small laboratory unit, upon 
Which many of our tests were made. Nevertheless, in the light of our pre- 
sent investigations, we believe that a ginner should be able to supply 
plenty of coticn to his outfit with a fan power expenditure of not more 
than 5 horsepower per gin stand. 


Summarizing the findings from our tests to date, it m&@y be said 
that many gins should be able to materialiy reduce their horsepower con- 
sumption by reducing the size of their cotton suction piping. 


In the Mississippi River Valicy the practice of blowing seed with 
the discharge from the cotton suction fan is very prevaicnt, This practice 
is objectionable becanrse it mey contaminate the ssed with spores, funzus 
and dirt; and the gin omer objects to it principally because it is very 
wasteful in its pewer roquireticnts. It is, therefore, recommended that 
ro cotton suction fam be amployed to blow seed mt rather that a small in- 
dividual seed blowing fan be utilized and that the cotton suction fan and 
piping be modernized to bring about that economy which will permit the use 
of an individual seed blowing fan and still result in the saving of power. 


Ability to maintain purity of the custamer's seed is @ problem now 
seriously confronting the ginners of the United States. It is possible 
that cotton restrictions may lead to definite requirements om even such 
small quantitios as single bales. It is possible, however, for the ginner 
to maintain seed purity in a number of ways, such as the use of a flat 
seed belt in front of the stands or a seed blowing pipe with rotary feed 
ers beneath each stand or With an accessible seed augur delivering to a 
blow pipe which will permit the entire system to be quickly cleaned out. 
Seed blowing alone, however, may be accomplished with a pure air fan at 
an expenditure of not more than 1-3/4 horsepower per gin stand if the 
piping is properly proportioned. The method of conveying gin mim seed for 
oil mill purposes with comveyors is excellent anc need not be altered even 
though some provisions may undoubtedly be necessary in the future for pro- 
tecting the purity of the planting seed. 


In a new cotton ginning installation which is being made by the 
Farm Security Administration in Georgia, the seed from the gin stands will 
be dropped into a seed blowing pipe through a rotary valve and will be 
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thence conveyed into a cyclone over the seed scales, After the seed has 
been weighed out it will then bea ESE TEE into a second branch from the 
seed blowing fan, whose discharge has been balanced against that of the 
sced scales, This second branch will conve; the sced pneumatically to the 
grading and sacking machines or edtton storage. 


3 
CLEANFRS, EXTRACTORS AND GINS 


The all-stecl cleaneys, extractor-fesders and gin stands of today 
constitute a daeked improvement over those upon which we began our testis 
some eight years azo, and the manufacturers are to be congratulated upon 
their contributions cof improved Capac Ch in ginning machinery. it has 
been repeatedly pointec out by the Dovartment that no amount of mechanical 
handling can really replace the ag ay hand picking on the part of the 
farmere The various clasning and extracting units and elaborate combina~ 
tions of the same tested in cur laLoratories have consistently failed te rce- 
move enough foreign material from roughly harvested or snapped cotton ta 
cause its ginned lint to be equal in quality to that from clean, hand picked 
cotton handled by the simpliest system available. 


Even where.cins may be fitted with the most modern cleaning and ex-= 
tracting apparatus, care should be exercised in advortising the fact, be- 
cause it may lead to the adeption of bad harvesting practices on the part of 
the farmer, who may be laboring under the impression that since the ginner 
has a cleaner or drier, he can bring any sort of cotton to the gin and expect 
maximum quality and turnout. 


The Laboratory has not found any particular difference in performamce, 
cylinder for cylinder, between the latest types of airline cleaners and 
gravity cleaners. The selaction of the cleaners, therefore, should be ine 
fluenced by other considerations than the more effectiveness of the respec- 
tive types. Throughout the Southeast the use cf unit extractor-feeders in 
place of drum cleaning feeders is in most cases a development toward improved 
ginning, especially when these can be accompanied by an assurance that they 
will handle dry cotton or will overate in connection with driers. In the gin 
stands themselves the ginning laboratorics have obtuined bettar quality and 
performance from huller front than from flaim gins. With standard 12-inch 
saws, now universally used in present day huiler gins, it has been found 
by test that incresses in tocth fineness, or the number of teeth per saw, 
up to 500 teeth gave increases in capacity and turnout without detriment to 
lint quality. Similar improvements were noted whem straight back teeth, 
instead of the old style roach or excessive curved-back teeth, were employed 
on Saws Within the fineness rauge of 264 to 300. Naturally any improvement 
in lint turnout results in a corresponding gain to the farmer who owms the 
cotton. 


Gin saw teeth should be kept im first class condition in order to obe 
tain maximum capacity end lint quality. A most startling finding in this 
connection has been that with regard to the sharpening of the saws. When 
the saws haye been sharpened on an averago of seven times, their diameter 
has been sufficiently reduced by the combined wear and sharpening to produce 
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a dra in capacity of approximately 20 per cent, and the ginner should there- 
fore refill his cylinders with new saws when they have been reduced in dia- 
meter by approximately 1/16 inch. 


The speed of the saws has been definitely proved to be a secondary 
matter and many of the older ginning plants with huller sins have stepped up 
the speed of their saws from approximately 400 Pep-Me tO 500 ropMe With an 
avtendant increase in capacity and no resulta comen to the farmerts cotton. 
In certain instances where rate of Teeding was not imcreased, tht scvua rors 
operated at less density and actually the higher speed produced lint of bet- 
ter grade than that ginned at the lower speed. It is a serious mistake to 
attenpt to increase capacity by stepping up the feeding, becauso this causes 
tightening of the seed roll. Tight seed rolls are very detrimental to lint 
quality, particularly if the cotton has a good staple length or is in a damp 
condition. 


The care and maimtenance of brushes in brush gin systems is very im- 
portant to quality ginning. Poor brushes lower the grade value and lengthen 
the time required for ginning, due to inefficient doffing. In experinetal 
tests when an effort was made to obtaim a ginning capacity with poor brush 
ginning equivalent to that secured with good brush ginning, the damages, in 
addition to lint turnout losses, definitely occurred with the damp cottons 
causing bale value losses of $1.50 with the longer amd $0.80 with the shorter 
staple cottons. 


It is not necessary that there be a fixed ratio between the speed of 
the gin brushes and gin saws so long as the brushes operate at a tip speed 
of approximatcly 6,666 linear feet per minute, which is ample for a range of 
saw speeds between 400 and 600 r.pem. Tests at the laboratories on air-blast 
pressures for air-blast sins indicated that 12 inches of pressure measured on 
the U-tube water gauge at the nozzle of the gin stand gave the best average 
results. 


CONCLUSION 


From the view-point of the U. S. Cotton Ginning Laboratories, the 
modernization of cotton gins in the next few years will definitely tend toward 
increased simplicity, the climination of faulty fans and incorrect piping, the 
utilization of driers, unit extractor-feeders, huller gin stands and ture seed 
apparatuse 


The installation of driers and conditioners in the Southeastern States 
has barely begun, and their use is of such tremondous importance to the cotton 
farmers of the South that the more progressive Southeastcrm gins will undoubt- 
edly rapidly adopt then. 


The State Extension Services of the Southeastern States are now employ- 
ing cotton ginning specialists who have received special training at the cot~ 
ton ginning laboratorics and are working with the ginners of their respective 
states toward modernization and better service. These cotton ginning speciale 
ists do not represent any regulatory or law enforcement asencies and their 
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cooperation with the cotton ginnors is ontirely vcluntary. Their fumd of in- 
formation and their ability to assist the sinner should prompt him to make 
full use of their services. 


The Cotton Ginning Laboratories are working hand in hand with the cot- 
ton ginning specialists of your states and cordially invite you to emsult 
him in regard to your problems and to visit the laboratories whenever you have 
an opporvunitye 


